The pulmionary diffusing capacity was determined both in patients with intracardiae septal defects and in patients with valvular heart disease in an effort to find out whether pulmonary congestion and hyperemia as they occur ill cardiac disease have different effects on the process of gas diffusion and whether these effects vary at different stages of the disease process.
THE pulmonary diffusing capacity (DL ) is a measureinent relating the flow rate of gas across the alveolo-capillary membrane to the pressure gradient. Estimation of DL is possible by a variety of teehuies.l and in recent years it has resulted in a materially improved understanding of diffuse pulmonary parenchymal disease2 and of the effect of chronic airway obstruction on the pulmonary parenchyma.'4 The effect of heart disease otn DL has not received comparable attention; however, Carroll, Cohnl, and Riley5 have demonstrated that DL at rest may or may not be reduced in disease of the mitral valve.
Classically, the magnitude of DL has been considered to depend upon the' permeability of the diffusing surface and the amount of area available for diffusion. In addition, Roughton per cent oxygen and the remainder nitrogen. The variation in iiispire(1 carbon imIonoxide coinenltr.,ation was greater than desired; however, tlis a 1)eared to have no effect on DLco as judged by deterininations in a normal subject, where both thti higher and lower concentrations were used at the same sitting.
In preliminary experinients, detertainatioti of the resting diffusing capacity by the steady-stait(e method of Filley, AlacIntosh and Wright'`was accomplished in 5 of the cases of IASD, 2 cases of IVSD, and 1 case of rheumatic heart disease.
-In our hands this technic gave erratic results ini resting subjects. This was thought to be caused by difficulty in obtaining the extreme accuracy of Paco2 determination necessary for the estimation of the mean diffusion gradient. Those data that were obtained suggested that the Paco2 determuination is even more critical where the diffusing capacity at rest is increased, inasmuch as part of the effect of an augmented DL in a resting subject may be to reduce the mean value of the diffusion gradient. As a result of these practical and theoretieal considerations the method was abandoned in the present study, and the data are not reported. In the group with rheulnatic heart disease, the values were noriimal in 9 patiellts and reduced in 4 ( fig. 1 ). Because both patient groups contained individuals with disease processes of greatly differing degrees of severity, 3 DISCUSSION This study indicates that elevation of the resting diffusing capacity is probably a common occurrence in patients with intracardiac septal defects. Although this observation cannot be clearly correlated with any single associated finding in the other tests performed, the data suggest that the level of pulmonary blood flow is of major importance. This conclusion is based principally on the grouping of points in figure a. The degree of scatter of these points is considerable, but such scatter is to be expected if the number of causes of biologic variation and technical error are considered. In particular, the estimation of pulmonary blood flow at rest by the Fick technic is inaccurate when the flow is markedly increased.
Recent work by Roughton and affected not only by the resistance offered by the pulmonary membrane to gas diffusion but also by resistance encountered by the CO molecule in its passage across the red-cell membrane and into chemical union with hemoglobin. This latter resistance is reduced as the capillary blood volume increases. 
